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Why do non-specialists need to know about this?
Non-specialists might be approached for information about living kidney donation and need to know where to access up-to-date relevant information. Refer interested potential donors to a living donor kidney transplant centre for advice. General practitioners or family physicians may be asked by a specialist team for information about a potential donor undergoing assessment, or to assist with organisation of investigations in the pre-donation stage. Given that the prevalence of living donors in increasing (currently about 1000 per annum in the UK) doctors are increasingly likely to encounter people who have donated and should be aware of what impact donation may have on their health. Some patients prefer to see their regular general practitioner for long term follow-up after donation. 18 
Who can donate a kidney, and to whom?
Most living kidney donors donate to relatives or friends, which is termed directed (or specified) donation. Alternatively, individuals can donate a kidney to a recipient with whom they do not have a pre-existing relationship-termed non-directed altruistic donation (or "Good Samaritan" or unspecified donation). 19 20 This was formally legalised in the UK in 2007.
Altruistic donors now account for about 10% of all living kidney donations. 2 In the UK in 2012 the British Transplantation Society and Human Tissue Authority provided guidance on "directed altruistic donation." This term is used to describe organ donation that happens either between individuals who have a genetic relationship but no established emotional relationship, or between a donor-recipient pair who had no pre-existing emotional or genetic relationship. This definition was an attempt to overcome some of the confusion brought about by the use of social media to recruit potential living kidney donors, which caused blurring of the lines between directed and non-directed donations. Terminology varies, however, and a working group from the European Society for Organ Transplantation alternatively describes publically solicited donors as "solicited specified donors." 21 The stimulus for a potential donor to come forward is the publication of an individual's need for a transplant on social networks or through the media. 20 22 Historically, all transplants had to occur between ABO blood group and HLA antigen compatible donor and recipient pairs, to prevent hyperacute rejection of the transplanted kidney. However, donors no longer need to be have such compatibility. Most transplants are still between compatible pairs, but desensitisation techniques have been developed to reduce anti-donor antibody titres in the recipient to allow immunologically incompatible kidney transplants. [23] [24] [25] It is not always possible to lower antibody titres sufficiently to proceed, and such transplants do carry increased risks to the recipient, particularly of infection and rejection in the early post-transplant period. Long term graft survival, though improving, 25 is compromised compared with compatible living donor graft survival. Immunologically matched transplants remain preferable, and in many countries this is achieved via a regional or national living donor kidney exchange scheme ( fig 1⇓) . [26] [27] [28] [29] [30] What you need to know • Living donor kidney transplantation is the best treatment for most people with renal failure • There is no upper age limit and few absolute contraindications to living kidney donation • A living kidney donor does not always need to be the same blood group as the intended recipient • Most donors have no long term ill effects from living with a single kidney • Ensure living kidney donors have annual follow-up including blood pressure assessment, urine analysis for protein, and estimation of renal function
Box 1: Advantages of living donor over deceased donor kidney transplants • Living donor kidney transplants reduce the number of individuals on waiting lists for deceased donor transplants and offer the possibility of a transplant to more patients, who would otherwise be dialysis dependent 10
• Living donor kidney transplants typically last longer, and recipient survival is greater 2-11
• Living donor transplants are associated with shorter hospital stays, minimising disruption to recipients' lives • Planned desensitisation of recipients can occur more easily to allow immunologically incompatible transplants
• The elective nature of the surgery permits transplantation in patients who would be unsuitable for emergency surgery
• The recipient costs of living donor kidney transplants are less, because of shorter hospital stays and the decreased incidence of delayed transplant function and early transplant failure. 12 13 • Living donor kidney transplants are more likely to take place before the recipient has started dialysis (pre-emptive). Shorter periods spent on dialysis are associated with less comorbidity and better post-transplant outcomes. 14 15 Pre-emptive transplants are also associated with cost savings from the avoidance of dialysis 16 17 
What motivates people to become living kidney donors?
A thematic synthesis of qualitative studies has described directed and non-directed living kidney donors as being compelled by altruism, inherent responsibility, family expectation, personal benefit, and spiritual beliefs. 31 Non-directed altruistic donors, much like directed donors, report being motivated by a desire to benefit other people or society as a whole, a compelling desire to donate and recognise personal psychosocial gains. [32] [33] [34] Where commercial organ trading exists, or where donation is financially incentivised, most unrelated donors report financial motivation. [35] [36] [37] [38] Payment for donation is illegal in almost all countries. 39 What are the risks of living kidney donation?
Short term risks
Mortality in living kidney donation is estimated to be between 0.01 and 0.03%. [40] [41] [42] A recent systematic review reported that perioperative complications, such as wound infection and bleeding, occur in about 7.3% of cases. 41 Immediately after nephrectomy, the glomerular filtration rate of the donor roughly halves. However, a year after donation, this is expected to increase to 60-70% of pre-donation levels, 43 due to adaptive hyperfiltration in the remaining kidney.
Longer term risks
Our knowledge of the long term risks of living kidney donation is incomplete, especially for specific donor subgroups (such as those defined by age, ethnicity, socioeconomic position, and with comorbidities). Observational data are limited by duration of follow-up and identifying an appropriate comparative group. In addition, when living donation was first introduced only relatively young and healthy individuals were accepted for kidney donation. As the criteria for donation have expanded to include older donors and those with comorbidities, 44 however, the current donor population is now demographically different from the cohort for whom long term follow-up data are available. This limits the generalisability of findings from studies of early donor populations to currently accepted donors.
Advising donors about risks
In order for a living donor to provide informed consent, potential donors and recipients require information on the known risks, and the limits to our understanding of these risks. When counselling a potential donor, risk must be considered on an individual basis. Establish whether younger, non-white, 45 overweight individuals or those with pre-existing hypertension or impaired glucose tolerance are prepared to make lifestyle changes to minimise long term risks. A small case-control study of long term risks in US army personnel 45 years after unilateral nephrectomy due to trauma reported that mortality was not increased in servicemen with one kidney compared with age matched controls with two kidneys. 46 Other small single centre studies have also reported that the survival of living kidney donors is better than that of the general population. 47 48 Two recent large cohort studies have reported a higher risk of kidney failure among donors compared with healthy non-donors, but the absolute 15 year reported incidence of kidney failure in both studies was <1%. 49 50 These observational studies had limitations, and criticisms have included concerns regarding the comparability of non-donor controls [51] [52] [53] and relatively short follow-up. 54 A recent US analysis attempted to estimate an individual's risk of renal failure if they did not donate a kidney, and compared 15-year projections with the observed risk among a large cohort of living kidney donors. 55 This concluded that the relative risk for donors was 3.5-5.3 times higher than the predicted risks in the absence of donation. 55 Overall, the absolute risk for donors was <1% over this period, comparable with other observational studies, but the risk was greater in black donors as well as current or former smokers.
Two meta-analyses have suggested that kidney donors may have a small increase in blood pressure 56 (<6 mm Hg) and in urinary protein, 57 although the quality of research included in both analyses was reported as poor. 58 The data on an increased cardiovascular event rate in donors is equivocal. Although the risks of gestational hypertension and pre-eclampsia seem to be higher in pregnancies among donors than among healthy
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Work exploring the mental health of living kidney donors is limited, but a recent case-control study from the Netherlands suggested that donation is not associated with short term changes in mental health. 64 Multiple studies suggest that the quality of life of most living kidney donors seems to be at least equal to that of the general population [65] [66] [67] [68] [69] [70] [71] [72] and usually returns to pre-donation levels after donation. A thematic synthesis of qualitative work from Europe, the United States, Canada and Australia, however, identified some negative donation-specific experiences among the overall positive experiences, including a sense of loss, fear, vulnerability, and neglect. 31 Several studies have reported that potential donors are more willing to accept greater donor risks than potential recipients and transplant professionals. 73 Greater risks seem to be accepted when the intended recipient is closely related and when his or her prognosis is poor. 74 75 In addition, potential donors have been found to be more likely than potential recipients or clinicians to agree that living donation is acceptable when long term donor risks are uncertain. 73 In addition to evaluating the risks, consideration of living kidney donation must also involve an evaluation of the benefits to potential donors, which can be substantial, and the harms of non-donation. 76
How are living donors assessed and how long does it take?
National guidelines exist for living kidney donor evaluation. Details of the guidance differ between countries, 80 and the international Kidney Disease: Improving Global Outcomes (KDIGO) committee is developing a global, evidence based guideline which is currently available for public consultation. 81 The primary goals of donor evaluation are to determine the suitability of an individual for donation, to ensure a donor is making an informed choice free from coercion or monetary incentive, and to confirm that the kidney is suitable to be transplanted into the intended recipient.
In the UK the living donor evaluation process typically encompasses the steps outlined in figure 2⇓ .
The duration of living donor evaluation varies between and within countries. 82 Potential donors need to be given a suitable period to consider donation, often described as a "cooling off" period. 83 The clinical assessments and investigations can be carried out in one day, and some centres in the UK run one-day assessments. 84 To be a donor, an individual needs to be suitable to undergo surgery under general anaesthesia and to be able to cope with one kidney for the longer term.
Who cannot donate?
Very few absolute contraindications to living kidney donation exist (box 2). 44 The United Kingdom Guidelines for Living Donor Kidney Transplantation 18 specify the minimum measured glomerular filtration rate (mGFR) required for donation in order to ensure that the mGFR of the remaining kidney is predicted to be more than 37.5 mL/min/1.73 m 2 at 80 years of age. The data on which this was based were limited, and there is variation between UK centres in the measurement of GFR. 86 In most transplant programmes living kidney donors are required to be over 18 years of age, 18 but cases where adolescents have donated do exist. 87 Caution is recommended when accepting donors under 25 years of age as younger people have more time to develop comorbidities and an increased lifetime risk of renal failure. 55 Women who wish to have children need to be counselled regarding the small increased incidence of gestational hypertension and pre-eclampsia among kidney donors, [61] [62] [63] and alternative donors are preferred if available. Other relative contraindications to donation include obesity and diabetes, and factors that might affect a potential donor's decision-making capacity (such as cognitive impairment, undertreated psychiatric conditions, or active substance misuse).
In most countries potential donors are prevented from donating if there is evidence of donor coercion, as identified by any member of the donor evaluation team or by an independent assessor or donor advocate. 20 80 What is the surgical procedure?
Laparoscopic kidney removal is preferred 18 as it is associated with less pain, shorter hospital stay, and earlier return to normal activities. 88 Minimally invasive surgical techniques for donor nephrectomy include robot assisted laparoscopy 89 and a laparoendoscopic single site approach. 41 90 After surgery, living donors tend to stay in hospital for two to three days, and full recovery is expected within 6-12 weeks. 18
What is the global picture?
Almost 100 of the World Health Organization member states now report transplantation services, but the rates of living kidney donation and the proportion of kidney transplants from living donors vary widely (fig 3 and 4⇓ ). [91] [92] [93] Reasons for variation include differences in the underlying prevalence of renal failure, the acceptability and rates of deceased donor transplantation, the healthcare funding for preoperative and postoperative donor care, and differing donor reimbursement or incentives. Iran is currently the only country in the world to have a compensated and government regulated programme for unrelated living donor renal transplantation. 39 Payment for donation in most other countries is illegal. However, there remains an international trade in both organs and living donors. 94 95 The Declaration of Istanbul on organ trafficking and transplant tourism outlines the circumstances in which removing organs from a living or deceased donor are unacceptable and aims to halt unethical transplant activities, including organ trafficking, transplant tourism, and transplant commercialism. 96 Contributors: PB proposed the topic to the editorial board, and wrote the first draft of the paper. AE and AEC reviewed and revised the drafted paper. All authors approved the final version. 
Living kidney donation-a donor and family's experience
Our daughter thrived without illness for the first 18 months of her life, but then we noticed a swelling on one side of her stomach and took her to the doctor. A number of scans and x rays later, we were finally given the news that she had completely no function in one kidney and her other kidney was under severe pressure due to hydronephrosis. Our whole family was shocked and traumatised.
With appropriate drains and stents, our daughter had reasonable kidney function for a number of years, but at the age of 11 years her creatinine levels were creeping up and her consultant discussed dialysis. We raised the option of live donation. We had no idea really at this point what it entailed so had a list of questions to ask: how long the process will take, the likelihood of a match, whether it will take straight away, and numerous others. We wanted to do it to get our daughter healthy again without the dialysis if at all possible. Decision made, we wanted to proceed.
My husband was a slightly better match than me, and was put in contact with the living kidney donor coordinator. At the first appointment, we were told that the process takes approximately nine or 10 months, and all I could think of was whether we had this amount of time, as our daughter's kidney was failing and she was determined not to have dialysis if she could avoid it.
A few weeks later my husband had the first of the tests. A number of weeks later the next and so on. We asked whether a lot of these tests could be run on the same day to avoid disruption and minimise impact on his employment. We were informed that unfortunately the process was slow. Our daughter at this stage was losing a lot of weight and her condition was deteriorating quickly.
After the first date was cancelled four days before the surgery, which was devastating, on 8 August 2007 all went ahead. I was surprised at how well my husband looked that afternoon, and at around 4.30 pm our daughter was back onto the intensive care ward and sitting up looking amazing. The kidney worked straight away and all was good. My husband was discharged the following afternoon and returned to work six weeks later. Our daughter experienced instant improvement in her health, and joked about how tanned she looked, to which I replied "That's normal skin tone."
All went well for four years, until a virus known as BK attacked the kidney, and then rejection developed. With appropriate treatment, our daughter's kidney function stabilised but deteriorated again in 2014. She was in need of another kidney. Timing was not good. She was about to enter the final year of her master's degree and was determined to finish it alongside her peers. However, around Christmas we recognised the familiar signs that she had shown many years before-weight loss, vomiting, and extreme tiredness.
In January I rang the living donor coordinator to ask if I could be tested-and was informed that all the tests were now carried out in one day! A few weeks later, I arrived on the ward at 8.30 am for my tests to commence. The coordinator had a list of appointments and went to each department alongside me. By 4.30 pm that afternoon I was on my way home, exhausted but delighted to know that in a week or two we would know for sure if my kidneys were healthy enough for donating. They were, and surgery was booked for 23 March 2015 (when our daughter had no lectures due to the Easter break).
All went well, I returned to work after seven weeks, and our daughter graduated from university three months later. She started a PhD in physics that same year.
As a family having been through the living donation process twice, we would most certainly recommend the one day testing. The process for my husband was long and drawn out and impacted greatly on family and work life. During the time waiting, we were further traumatised watching our daughter become increasingly unwell, and there was little we could do. On the second occasion, it was a full day in hospital, but by the time I was leaving most of the tests had been conducted, we knew things were progressing quickly, and I only had to take one day off work.
Nine years on, and my husband remains well. One year on, I had my review at the hospital and all is good. Most importantly our daughter's results are excellent and she is living life to the full.
We are truly grateful for the staff that cared for us during both these transplants. As a family we thank them all. 
How patients were involved in the creation of this review
A living kidney donor was invited to provide an account of her experiences. Jacqueline Johnston had donated a kidney to her daughter, and her husband had also donated previously. Her account contrasts the experience her husband had of donor evaluation over several months with that of her own assessment, which took place in one day.
Figures Fig 1
Paired and pooled living kidney donation. Donor-recipient pairs who are immunologically incompatible and between whom a direct transplant is not viable are registered in the national scheme to achieve a compatible transplant match with other donor-recipient pairs. When two pairs are involved it is termed paired donation; pooled donation comprises more than two pairs. Donor-recipient pairs who have poor compatibility or substantial age-disparity and would like to achieve a better match can also register in this scheme. 
